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TMDL FACT SHEET

NEWCOVBE CREEK

Newconmbe Creek: Chlorides/ TDS/ Salinity

Elliott County, Kentucky

Newconmbe Creek: River mle 0.0 to 11.9

Poi nt and Nonpoi nt Sources

Kentucky Department for Environnmental
Protection, D vision of Water (KDEP-
DOW, SMC Martin Inc.

KPDES Regul ations, Kentucky Non-point
Sour ce TMDL | npl enent ati on Pl an,
Kent ucky Wat ershed Franewor k

Newconmbe Creek, a tributary to the
Little Sandy River was determ ned not to
be supporting the designated use of
aquatic life. Therefore, the stream was

listed on the 303(d) list for Total
Maxi mum Daily Load (TMDL) devel opnent.
The stream segnment s inpacted by

chlorides (in conjunction wth tota
di ssolved solids [TDS] and salinity),
the result of brine discharges to
surface streans from oil production
activities (stripper wells). The period
of greatest inpact is during |ow base-
fl ow conditions.



TMVDL Devel opnent :

Total maxinmum daily | oads in pounds per
day (| bs/day) were conputed based on the
al l omabl e maxi num concentration for
chloride (the standard for chronic
exposure is 600 mlligrans per liter
[mg/1] for warm water aquatic habitat)
and the estimated 7-day, 10-year |ow
flow value (0.01 ft3 sec). The TMDL was
done for chloride because nunerica
criteria are available for chloride but
not for TDS or salinity. Because these
paraneters are so closely related to
chloride, the TMDL for <chloride wll
al so account for inpairnments resulting
fromTDS and salinity.

Summary of Total Maximum Daily Load All ocations

for

Chl oride for Newconbe Creek (in pounds per day)
Chl ori de Load
At River
Sour ce: Mle 0.0
Al'l Sources 31
Backgr ound 1
Waste Load All ocations (W.ASs)
Existing permts 14
New permts (no offset) 8
Maxi mum of (w th of fset) 13
Load All ocation (LAs)
If no offset for WAs 8
M ni mum of (w th of fset) 3

Background | oads are based on an in-stream

concentration of 11 ng/l (from Ruin Creek).

After

background and permtted discharge

| oads were subtracted from the Total Mxi num



Daily Load from all sources, the Remaining
Al |l owabl e Load (16 | bs/day at river mle 0.0)
will be allocated as foll ows:

(1) 50% of the Remaining Allowable Load, 8
| bs/day at river mle 0.0, wll be nade
avai lable for future permtted point source
di scharges (W.ASs);

(2) 50% of the Remaining Allowable Load, 8
| bs/day at river mle 0.0, wll be allocated
for nonpoint source discharges (LAs).

In addition, if point discharge permt
requests should exceed the above criteria
(50% of the Remaining Allowable Load), then
the KDEP-DOWNW || allow a permttee to renove
an existing nonpoint source (such as an
abandoned well, holding pond, or [holding]
tank) such that the 50% value of the
Remai ning All owabl e Load allocated for point
di schar ges (WLAS) coul d be i ncreased
(referred to as an offset) based on an
estimate in the reduction of the |oad
contributed by the source(s), to the nonpoint
source load to the stream (LA). However, the
total anmount of the Remaining Al lowable Load
al | ocat ed for permtted poi nt source
di scharges (W.As) shall not exceed 80% 13
| bs/day at river mle 0.0. This will allow
for a potential nonpoi nt source (LA
contribution of 3 Ibs/day at river mle 0.0,
and constitutes an explicit margin of safety.
The allocations were nmade in this manner
because of the uncertainty of the inpact of
abandoned ponds and failing separator tanks.

Vi



| mpl enent ati on
Control s:

Di scharge permts were required from oi

producers starting in 1987. Many of these
permts were not renewed by the producers
because production has ceased or has

significantly decreased. Production in
Kent ucky has dropped from 17,700 barrels in
1986 to 9, 400 barrel s in 1996.
Correspondi ngly, production has decreased in
the Newconbe Creek basi n. The drop in

production is the result of a drop in crude
oil prices worldw de, naking production |ess
economi cal , particularly for smal | er
producers. Chloride Ilevels from nonpoint
sources shoul d decrease over tinme as dilution
| owers concentration levels in existing
ponds. The streamwas initially nonitored for
chloride in 1985 and a concentration val ue of
2,020 ng/l was obtained, which is greater
than the water quality standard for Warm
Water Aquatic Habitat of 600 ng/l. 1In 1991,
the streamwas nonitored again and a chloride
concentration of 181 ng/l was determ ned,
which is lower than the chloride standard.
Kentucky is currently conducting stream
monitoring on a watershed basis. Sanpling to
determine |evels of chloride, TDS, and

salinity will be conducted during the period
of April 2002 to WMarch 2003 in this
watershed. If chloride concentrations are
determined to be below 600 ng/l, then a
request wll be nmade to renove the site from

the list of inpaired waters.

Vi



If oil production in the basins appreciably
increases (which would nost Ilikely result
fromincreasing oil prices or an oil supply
shortage), permt conpliance will be pursued
and periodic nonitoring of stream water
quality including chloride, TDS, and salinity
| evel s Wil | be conduct ed as deened
appropri ate.
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CHLORI DES TMDL DEVELOPMENT

Newconbe Creek
Elliott County, Kentucky

| nt roducti on

Section 303(d) of the Cean Water Act and the Environnental
Protection Agency’'s (EPA) Water (Qality Planning and
Managenent Regul ations (40 CFR Part 130) require states to
devel op total maxinmum daily |oads (TMDLs) for water bodies
that are not neeting designated uses under technol ogy-based
controls for pollution. The TMDL process establishes the
allowable loadings of pollutants or other quantifiable
paraneters for a water body based on the relation between
pollution sources and in-stream water quality conditions.
States can then establish water-quality based controls to
reduce pollution from both point and nonpoint sources and
restore the quality of their water resources.

Probl em Definition

Newconmbe Creek (Fig. 1) was determ ned not to be supporting
the designated use of aquatic life based on information
collected during a 1985 intensive survey (KDEP-DOWN 1991).
It was listed in the 1986 and subsequent 305(b) reports as
being in nonsupport. Therefore, the stream was listed on
the 1990 and subsequent 303(d) lists for Total Maximum Daily
Load (TMDL) devel opnent. The stream segnment is inpacted by
chlorides (in conjunction with total dissolved solids [TDS]
and salinity) as a result of brine discharges to surface
streans from oil production activities (stripper wells).
The period of greatest inpact is during lowflow (SCM
Martin, Inc., 1983; Evaldi and Kipp, 1991).



Figure 1. Map of the Upper Little Sandy River Basin
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In the early 1800s, oil was discovered during salt well
drilling (SMC Martin Inc., 1983). At that time, oil was
consi dered an unwant ed by-product of the process, but in the
1850s, the oil becane a desired comodity. Producti on was
hi gh  t hroughout the early 1900s, but yi el ds, and
subsequent |y production, have declined over tine. For the
past several decades, nost wells in Eastern Kentucky have
yielded |ess than about 10 gallons of oil per day. These
are termed ‘stripper wells.’ Al nost half of the producers
own only one (1) well, and eight (8) out of ten producers
own six (6) wells or fewer. Brine is also extracted during
the process, and for each barrel of oil, approximately ten
barrels of brine are produced (SMC Martin Inc., 1983). The
oil and brine are separated, and the brine is stored in a
|arge tank or discharged to a holding pond. Brine is
sonetinmes disposed of by injection into wells and is also
used to force oil in the well to the surface. Before 1987,
brine was also discharged directly to the surface stream
The discharge of brine to the receiving stream adversely
affects aquatic life in the stream

During runoff events, contam nants such as chloride wll
typically nove rapidly through the stream system and becone
diluted. However, during lowflow conditions, there may be
only a mnor contribution to streanflow through groundwater
di scharge for many streans (SCM Martin, |Inc., 1983).
Therefore, only limted dilution of the chlorides that are
present in the stream or that are discharged to the stream
occurs. In addition, some of the flow that may exist in the
stream may be from di scharges of the brine solution fromthe
separator tanks (discharges or failing separator tanks) or
di scharges and possibly seepage from hol ding ponds. Low
flow, therefore, represents the critical condition when
adverse streaminpacts due to chlorides exist in the stream



Target ldentification

The endpoint or goal of the TMDL is to achieve a chloride
concentration (and associated load in |bs/day) that allows
for the sustainability of aquatic life in the stream The
chronic chloride criterion to protect Warm Water Aquatic
Habitat Use in Kentucky is 600 ng/l (Title 401, Kentucky
Adm ni strative Regul ations, Chapter 5:031). This criterion
was developed from a study conducted in 1985 by the
University of Kentucky (Birge et al, 1985) through the
KDEP- DOW Because the critical period of the effect of
chlorides on water quality occurs during |owflow
conditions (as previously discussed), the 7-day, 10-year
| ow-flow value (7Qo) was selected as the design flow The
7Qo Is also used as the permtted flow val ue.

The 7Qo flow at the nouth of Newconbe Creek was estinated
to be 0.01 cubic feet per second (ft®s). The 7Q, flow at
river mle 5.8 (the sanpling location for the October 30,
1985, intensive survey) of Newconbe Creek was al so esti mated
to be about 0.01 cubic feet per second (ft%s). The
estimates are based on a conbination of: (1) techniques
described by Ruhl and WMartin (1991); (2) conparison of
drainage area to flow at sites in the Little Sandy R ver
wat ershed during lowflow conditions (USGS, 1986); and (3)
informati on obtained during the QOctober 30, 1985, synoptic
sanpling survey of Newconbe Creek (KDEP-DOW 1991). There
have been several permts issued to dischargers in the
Newconmbe Creek watershed, but many of these permts are
listed as ‘inactive.’ The permtted flow at the active
sites in the watershed totals 2754 gall ons per day, which is
0.004 ft3s.



Based on the 7Qo flow of 0.01 ft%s and chloride
concentration of 600 ng/l, the perm ssible |oad of chloride
(in Ibs/day) at the nmouth of Newconbe Creek is 31 |bs/day.
Newconmbe Creek flows into the headwater area of G ayson
Lake, and there are no water supply w thdrawal | ocations
i mredi ately downstream of the confluence of Newconbe Creek
and the Little Sandy River. Therefore, the use of a chloride
concentration value of 250 ng/l, which is the state’s
criteria for drinking water sources, IS not necessary.

Sour ce Assessnent

Brine was previously discharged directly to the streans, but
permt limts based on the chloride criterion developed in
1985 were required after 1987. However, there are a nunber
of abandoned wells, separator tanks, and hol di ng ponds t hat
exi st throughout the upper part of the Newconbe Creek basin.
The separator tanks and hol ding ponds deteriorate over tine
and are potential contributors of chloride to the streans.
The abandoned wells and holding ponds are also potential
sources of chloride during even small runoff events.



Li nkage Between Nuneric Targets and Sources - Model

Devel opnent

Data on chloride, total dissolved solids, and salinity were
collected at several |ocations throughout the upper Little
Sandy River watershed but at only one (1) location in the
Newconbe Creek watershed (Fig. 1). These data are included
in a report by the KDEP-DOW (1991) for the COctober 30, 1985,
i ntensive survey and in the KDEP-DOWNfiles for the August 8,
1991 intensive survey. On Cctober 30, 1985, Newconbe Creek
had a chloride concentration of 2020 ng/l. On August 8,
1991, Newconbe Creek had a chloride concentration of 181
mg/ | . The sanpling location for both surveys was at river
mle 5.8 and nost of the oil wells are |ocated upstream of
t he sanpl i ng | ocati on. Ther ef or e, t he chl ori de
concentration is considered indicative of that which would
occur throughout the |ower reach. For the 1985 survey,
streanfl ow values from nearby sites (USGS, 1986) indicate
that the intensive survey was conducted during a period of
| ow base-fl ow but that values were not close to 7Qyo | evels.
If streanflow had been Jlower, closer to 7Q, |evels,
chloride I evels would probably have been higher (because of
l[imted dilution potential), but the extent of this increase
i s unknown. The August 8, 1991, intensive survey was nmade
when flows were much lower, close to 7Qo | evels.

For the Cctober 30, 1985, intensive survey, the flow at the
mout h of Newcombe Creek was estimated as 4.5 ft%s. Usi ng
this flow value and the concentration value of 2020 ng/l,
the load at the nouth of Newconbe Creek was 49, 000 | bs/day.
This estimate i s probably higher than what actually occurred
because the increased flow fromthe sanpling |location to the
mout h probably diluted the chloride concentration. For the
Cct ober 30, 1985, intensive survey, the flow at river mle



5.8 was estimated as 1.6 ft3/s. Using this flow value and
the concentration value of 2020 ng/l, the load at river
mle 5.8 of Newconbe Creek was 17,400 | bs/day. The val ue of
17,400 | bs/day is probably nore reasonable as the | oad which
occurred throughout the Newconbe Creek reach because, as
mentioned previously: (1) <chloride concentration would
decrease in the downstream direction as flow increased; and
(2) the majority of oil wells are | ocated above the sanpling
| ocation (at river mle 5.8).

For the August 8, 1991, survey, the flow at the nouth of
Newconmbe Creek was estimated to be 0.01 cfs. The flow at
river mle 5.8 was estimated to also be about 0.01 cfs.
Using this flow value and a chloride concentration of 181
nmg/l, the load at the nmouth and at river mle 5.8 would be
10 | bs/ day. This concentration value is below the water
quality standard of 600 ng/l for WAarm Water Aquatic Habitat.
The watershed is scheduled to be sanpled again in the summer
or fall of 2002. |If chloride concentrations are determ ned
to be below 600 ng/l, then a request will be nmade to renove
the streamfromthe list of inpaired waters

TNVDL Devel opnent

Total maximum daily |oads (TMDLs) are conprised of the sum
of individual wasteload allocations (WAs) for point
sources, load allocations (LAs) for nonpoint sources, and
nat ural background levels for a given watershed. The sum of
t hese conponents nust not result in the exceedance of water
quality standards for that watershed. The TMDL is the total
anount of pollutant that can be assimlated by the receiving
stream wi thout violating water quality standards. The TMDL
docunent establishes the allowable stream | oadings that are
| ess than or equal to the TMDL and thereby provide the basis
to establish water-quality based controls.



For Newconbe Creek at the nmouth (river mle 0.00), the tota
all owable chloride load is 31 | bs/day. The currently active
permtted dischargers can account for a chloride |oad of 14
| bs/day. These are direct point source discharges of brine
to the stream (W.As). This allows for a maxi mum remai ni ng
chloride load of 17 |bs/day for future permtted discharges
(WLAs) and contributions from nonpoint sources and from
natural background (LAs). Chloride concentrations at the
control site (indicative of background conditions) were
about 11 ng/l (1 Ibs/day). This allows for future permtting
and nonpoint contributions (nost likely from failing
separator tanks or holding ponds, or seepage from hol ding
ponds) up to a maxi mum of about 16 | bs/day.

To accommpdate future permttees for Newconbe Creek, 50

percent of this maxinmum load (8 |bs/day) will be allocated
for point discharge permts. The remaining 50 percent of
this maximum load (8 | bs/day) will be set aside as a factor

of safety (inplicit) to account for the unknown nonpoi nt
sources (failing separator tanks or hol di ng ponds, abandoned
wel | s, seepage from hol di ng ponds, or other sources). Permt
applications exceeding 50 percent of the allowable total
maxi mum daily load of 8 |bs/day would be approved by the
KDEP- DOW provi ded that the applicant renoved an equival ent
anopunt from nonpoint sources in the watershed, such as
separator tanks or abandoned hol ding ponds. At no tine
woul d permits be approved beyond 80 percent of the allowable
TMDL of 16 | bs/day (13 | bs/day). This would provide at | east
a 20 percent margin of safety (explicit) to account for
uncontrol | abl e or unidentified nonpoint sources.



Table 1. Sunmary of Total Maxi mum Daily Load
Al locations for Chloride for Newconbe Creek

(in pounds per day) for 7Q10 = 0.01 ft% sec
Chl ori de Load

At River
Sour ce: Mle 0.0
Al'l Sources 31
Backgr ound 1
Waste Load All ocations (W.ASs)
Existing permts 14
New permts (no offset) 8
Maxi mum of (w th of fset) 13
Load All ocation (LAs)
If no offset for W.As 8
M ni mum of (w th of fset) 3
Currently, there is little oil production taking place

within the watershed because the price of oil has recently
been I ow (I ess than $15 per barrel). Production in Kentucky
dropped from 17,700 barrels in 1986 to 9400 barrels in 1996
(Environnmental Quality Comm ssion, 1997). As a result,
direct discharges are small, and chloride loads from the
failing separator tanks and holding ponds should decrease
over time as the separator tanks enpty and as dilution
occurs in the holding ponds. As nentioned previously, the
August 8, 1991, survey indicated that chloride concentration
val ues in Newconbe Creek were lower than the water quality
standard for Warm Water Aquatic Habitat. Sanpling in the
basin will occur between April 2002 and March 2003. | f
chloride concentrations are determ ned to be bel ow 600 ny/l,
then a request will be nade to renove the stream from the
[ist of inpaired waters.



If oil production in the basins appreciably increases (which
would nmost likely result from increasing oil prices or an
oi | supply shortage), permt conpliance woul d be pursued and
periodic nonitoring of stream water quality, including
chloride, TDS, and salinity levels, wll be conducted as
deened appropri ate.
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INDEX OF TMDL SUBMITTAL DOCUMENTATION

303(d) LIST INFORMATION

State Kentucky

Name of 303(d) listed waterbody Newcombe Creek

Segment as identified from 303(d) list River Mile0.0t011.9

City/County Elliott County
Watershed(s)/8-digit cataloging unit code 05090104

3-digit EPA reach file number 032

Length (mi) or area (acres) of impairment  11.9 miles

Water quality standards being violated Chloride Concentration > 600 mg/I
Water use classification Aquatic Life (Warm Water Aquatic Habitat)
Pollutant of concern Chlorides from oil brines

L ocation description of waterbody 40 miles southwest of Ashland, KY
Sources(s) of impairment Oil production activities

PUBLIC NOTIFICATION INFORMATION

Form of public notification Press release and |etters to a mailing list to

request comments on the draft report.

Report
will be available on the Internet.

Beginning/ending dates of public notice * /

Notice mentioned TMDL proposal *_yes no
Comments received from public * yes ____no
Responsiveness summary prepared * yes no

* Will provide public notification after having received the informal review comments
back from EPA Region IV and having incorporated those changes into the report.



INDEX OF TMDL SUBMITTAL DOCUMENTATION (cont.)

TMDL INFORMATION

Critical Conditions ____highflow _X_low flow

other
Seasondity _X_Annua ___ Summer/Winter ___Monthly
TMDL development tool(s) Water quality model(s)

Mass balance equations
X Other Intensive Synoptic Survey

Supporting Models'Documents Kentucky Department for Environmental

Protection, Technical Report N0.26

Birge, W.J., Report on Chlorides and Warm-

water Species Protection

SCM Martin Inc., Report on Eastern KY

Stripper Wells

TOTAL MAXIMUM DAILY LOADS
(Notes, such as: TMDL’ sfor intermediate 31 |bs/day for Newcombe Creek at river

flows can be interpolated between those mile 0.00 based on an alowable chloride

given). concentration of 600 mg/l and a 7-day
Can bein table format if necessary, but this 10-year low flow value of 0.01 cubic feet
may require only asingle value. In that per second (cfs).

case continue on with the previous format

Loadings Wasteload Allocation At river mile 0.00: 8 Ibs/day to a maximum

(Point Sources) (offset) of 13 Ibs/day — excludes 14 Ibs/day

currently permitted

Load Allocation At river mile 0.00: 8 Ibs/day to a minimum

(Nonpoint Sources) (offset) of 3 Ibs/day - excludes background

load of 1 Ibs/day

Margin of Safety
_X_ Explicit At river mile 0.00: 3 Ibs/day (if maximum

adlowable load is permitted)

X_Implicit Allowable chloride concentration based on

findings by Birge

(conservative assumptions used)



